Impact of isradipine on contractile performance, metabolism, and coronary resistance studied in isolated rat hearts.
In anesthetized dogs, isradipine has been reported to induce peripheral vasodilation and increase cardiac output (CO) and myocardial contractility, whereas myocardial oxygen consumption (MVO2) decreases, suggesting that isradipine may increase overall metabolic efficiency of the ventricle of intact animals. Whether isradipine has any direct myocardial effects that could cause intrinsic increase in metabolic efficiency or whether the observation relates to favorable isradipine-induced changes in hemodynamic loading conditions is not known. Therefore, we determined the direct myocardial effects of isradipine on contractile strength and metabolic efficiency in isolated rat heart. Isolated crystalloid perfused rat hearts were instrumented for measurement of ventricular pressure, volume, and MVO2. Isradipine decreased developed pressure (DP) and MVO2 in a concentration-dependent manner; at 32 nM irradipine, both quantities were approximately 70% of their control values. Isradipine caused a downward shift of the end-systolic pressure-volume relation (ESPVR) and in the relation between ventricular work (indexed by pressure-volume area, PVA) and MVO2, indicating that for any given amount of total mechanical work performed, the rat heart consumed less O2 during administration of isradipine than under control conditions. However, the magnitude of the downward shift of this relation was nearly identical to that observed in a separate group of hearts in which we decreased contractility by decreasing the perfusate calcium concentration. Thus, isradipine does not appear to have a contractility-independent effect on myocardial efficiency.